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1   Introduction
In RAN2 NR AdHoc#2 meeting, the following agreements were achieved for scheduling request (SR) in NR [1]:

Agreements:

1. In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling.  FFS if grouping is needed.  

2. A logical channel can be mapped to none or one SR configuration.  FFS if a logical channel can be mapped to more than one SR configuration.  
In this contribution, we discuss SR procedure, including SR triggering, SR transmission and SR cancellation, in NR by taking into account the above agreements as well as the running TS 38.321 [2].
2   Discussion
2.1   SR triggering
In LTE, there are three types of BSR: Regular BSR, Padding BSR and Periodic BSR as specified in TS 36.321. The SR can only be triggered because of a triggered Regular BSR. We think this can also apply to the trigger of SR in NR.
Proposal 1: In NR, an SR can only be triggered by a Regular BSR as what LTE does.   
2.2   SR transmission
In LTE, when an SR is triggered, it shall be considered as pending until it is cancelled. As long as there is any pending SR, the UE shall check if there is available PUCCH to transmit the pending SR. If there is valid PUCCH resource, the UE shall increase the counter of SR transmission and instruct the physical layer to signal the SR. When there is no valid PUCCH or the counter of SR transmission exceeds the maximum transmission number, a random access procedure shall be initiated.
Observation 1: In LTE, both SR and random access can be used to obtain the UL resource for a transmission. 
In NR, the situation may be different. According to the conclusions in RAN2#98, it was agreed to have multiple SR configurations for a UE, and it was further agreed in RAN2 NR AdHoc#2 meeting that the SR configurations will be configured in a per logical channel manner. Also, the SR configuration can correspond to one or more logical channels as in the latest running TS 38.321 [2]. Therefore, each logical channel may have a corresponding PUCCH resource for SR, which is included in its associated SR configuration. Once there is pending SR triggered by a logical channel, the UE can check whether the PUCCH resource for this logical channel is available. If the PUCCH resource is valid, the UE may increase the counter for SR transmission (i.e. SR_COUNTER) and instruct the physical layer to signal the SR on the PUCCH resource corresponding to the logical channel
Whether an SR can be signaled or not also depend on the value of SR_COUNTER. Considering that there are now multiple SR configurations which are associated with logical channels respectively, there can also be two options to maintain SR_COUNTER in NR:

· Option1: SR_COUNTER is per SR configuration
In this option, the SR_COUNTER of an SR configuration should be increased by one and an SR should be transmitted on the valid PUCCH resources corresponding to this SR configuration, when there are pending SR(s) triggered by the associated logical channels and such a valid PUCCH resource exist. 
· Option2: SR_COUNTER is per logical channel
In this option, the SR_COUNTER of a logical channel should be increased by one and an SR should be signalled on the valid PUCCH resource corresponding to the SR configuration associated with this logical channel, when there is any pending SR(s) triggered by the logical channel and such a valid PUCCH resource exist. 

Technically speaking, both options may work as feasible ways, in the case of multiple SR configurations in NR, but they may lead to different MAC behaviours to be specified for SR transmissions. To this end, RAN2 is requested to decide which option is more suitable to maintain the SR counter.
Proposal 2: RAN2 is requested to discuss the following two options on how to manage the SR_COUNTER:
· Opt 1: SR COUNTER is per SR configuration, where the SR_COUNTER of an SR configuration is added by 1 upon an SR transmission via this SR configuration; 

· Opt 2: SR_COUNTER is per logical channel, where the SR_COUNTER of a logical channel with pending SR is added by 1 upon an SR transmission via the logical channel’s associated SR configuration.
Regardless of the specific method to maintain SR_COUNTER, the counter can have a corresponding maximum value dsr-TransMax (as analyzed in another contribution [3]), which defines a maximum number of SR transmissions. When the SR counter exceeds the corresponding maximum number of SR transmission, SR failure occurs. In this case, a random access procedure can be triggered.
Proposal 3: A random access procedure can be triggered when SR transmissions reach the maximum number (i.e. SR failure)
2.3   SR cancellation
According to the SR cancellation mechanisms specified in LTE, there are several cases for SR cancellation. By referring to legacy LTE design as well as considering the multiple SR configurations in NR, we think that in NR there can be the following cases where SR should be cancelled. 

Firstly, since the logical channels now can correspond to their respective SR configurations, which are not necessarily the same, we think that when a MAC PDU assembled already includes the buffer status information of a particular logical channel, the pending SR(s) for this logical channel is no need to be triggered or transmitted with the corresponding SR configuration, and thus should be cancelled. 
Proposal 4: All the pending SR(s) for a logical channel shall be cancelled, if the BSR which includes the BS information of the logical channel is included in a MAC PDU.

As a second case, if the UE receives the UL grant and the UL grant is sufficient to transmit the pending data available for transmission within the logical channel, the pending SR(s) for this logical channel does not need to be triggered either. When the UL grant is corresponding to multiple logical channels, the cancellation of the pending SR(s) for these logical channels can be done by one shot, or in a sequential way. The details can be for further study. 
Proposal 5: All the pending SR(s) for a logical channel shall be cancelled, if the UL grant can accommodate all the pending data available for transmission of the logical channel.
In addition, if there is SR failure, a random access procedure can be initiated on a PRACH resource corresponding to the logical channel as we proposed above. Once the random access procedure is initiated, all corresponding pending SR needs to be stopped in this case for the logical channel. 
Proposal 6: All pending SR(s) for a logical channel shall be cancelled, once random access is triggered on a PRACH resource corresponding to the logical channel due to SR failure.
3   Conclusion
Observation 1: In LTE, both SR and random access can be used to obtain the UL resource for a transmission.
Proposal 1: In NR, an SR can only be triggered by a Regular BSR as what LTE does.
Proposal 2: RAN2 is requested to discuss the following two options on how to manage the SR_COUNTER:
· Opt 1: SR COUNTER is per SR configuration, where the SR_COUNTER of an SR configuration is added by 1 upon an SR transmission via this SR configuration; 

· Opt 2: SR_COUNTER is per logical channel, where the SR_COUNTER of a logical channel with pending SR is added by 1 upon an SR transmission via the logical channel’s associated SR configuration.
Proposal 3: A random access procedure can be triggered when SR transmissions reach the maximum number (i.e. SR failure)
Proposal 4: All the pending SR(s) for a logical channel shall be cancelled, if the BSR which includes the BS information of the logical channel is included in a MAC PDU.
Proposal 5: All the pending SR(s) for a logical channel shall be cancelled, if the UL grant can accommodate all the pending data available for transmission of the logical channel.
Proposal 6: All pending SR(s) for a logical channel shall be cancelled, once random access is triggered on a PRACH resource corresponding to the logical channel due to SR failure.
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